The study of the charm quark continues to have wide interest as a possible avenue for the discovery of physics beyond the Standard Model and can as well be used as a tool for understanding the non-perturbative aspects of the strong interactions. Owning to the large production crosssection available at the Tevatron collider and to the flexibility of a trigger for fully hadronic final states, the CDF experiment, in a decade of successful operations, collected millions of charmed mesons decays which can be used to investigate the details of the physics of the production and decay processes of the charm quark. Here we present a brief collection of new CDF results on this subject.
Fragmentation of charm quarks
Heavy quark fragmentation is a non-perturbative process for which Monte Carlo event generators implement only phenomenological models that should be tuned to reproduce the observed properties of hadron production. CDF performs an analysis, described with further details in Ref. [1] , that probes the process of quark fragmentation more directly by studying kaons produced during the fragmentation of charm quarks to form a D ± (s) meson. In a data sample corresponding to about 360 pb −1 of pp collisions, we reconstruct about 260 000 D + s and 140 000 D + mesons decaying to the φ(→ K + K − )π + final state (charge conjugated decays are implied, unless otherwise stated). Promptly produced charmed mesons are statistically separated from products of b-hadron decays using the impact parameter distribution of the D candidate. Time-of-flight and ionization energy loss measurements are used to identify kaons and measure their fraction in the sample of maximum-p T tracks produced in a ∆R = ∆ϕ 2 + ∆η 2 0.7 cone around the K + K − π + candidate. The resulting kaon fractions, separately for same sign and opposite sign categories, are then compared to the predictions of both the string fragmentation model used in Pythia [2] and the cluster fragmentation model used in Herwig [3] , as a function of several observables: transverse momentum (p T ) of the track; invariant mass (m DK ) of the track (using the kaon mass hypothesis) and the D candidate; difference in rapidity along the fragmentation axis (∆y) between the track and the D meson. In the opposite sign combination category, where The results of the comparative study show that the p T distribution for early fragmentation kaons is in better qualitative agreement with predictions than for generic kaons produced in later fragmentation branches, for which the models underestimate the fraction of kaons, as shown in Fig. 1 . Conversely, the m DK and ∆y distributions indicate that the fragmentation models overestimate the fraction of kaons produced in early stages of the fragmentation process compared to the fraction of generic kaons that are produced in later branches, for which the data show good agreement with predictions.
Search for CP violation in neutral charmed mesons decays
While CP violation is well established for B and K mesons, this is not the case for charm mesons. First evidence for CP violation in two-body singly-Cabibbosuppressed D 0 decays has been recently reported by the LHCb Collaboration [4] . Whether this is a hint of possible new physics contributions to the decay amplitude or not is not yet clear. It is important to broaden our search for CP violation in further charmed meson decays. Here we present two new searches for CP violation in neutral D mesons decays which are among the world's most sensitive to date.
Time-integrated asymmetries in
In a data sample corresponding to an integrated luminosity of 6 fb −1 , CDF searches for time-integrated CP asymmetries in the resonant substructure of the three-body
As the Standard Model expectation of these CP asymmetries is O(10 −6 ), well below the experimental sensitivity, an observation of CP violation would be a clear hint of new physics.
We reconstruct approximately 350 000 We briefly present here only the result of the first approach, a more comprehensive description of the analysis can be found in Ref. [5] . [6] . Our analysis represents a significant improvement in terms of precision, but still no hints of any CP violating effects are found. The measured value for the overall integrated CP asymmetry is
Following the procedure described in Ref. [7] and assuming no direct CP violation in the 
where f indicates a generic final state and t /τ ≈ 2.28 is the observed average f 0 (1370) −0.5 ± 4.6 ± 7.7 18 ± 10 [6] . For the CDF results the first uncertainties are statistical and the second combined systematic. For the CLEO results the first uncertainties are statistical, the second experimental systematic, and the third modeling systematic.
in agreement with our previous determination of this quantity [7] .
Difference of time-integrated asymmetries in
Building upon the techniques developed for the previous measurement of individual asymmetries in [7] , CDF updated and optimized the analysis toward the measurement of the difference of asym-
The offline selection has been loosened with respect to the measurement of individual asymmetries, since their difference is much less sensitive to instrumental effects allowing for a more inclusive selection, and we now use the full CDF Run II data sample, which corresponds to 9.7 fb −1 of integrated luminosity. Requirements on the minimum number of hits for reconstructing tracks are loosened, the p T threshold for D decay products is lowered from 2.2 to 2.0 GeV/c and ∼ 12% fraction of charmed mesons produced in B decays, whose presence does not bias the difference of asymmetries, is now used in the analysis. As a result of the improved selection, the D 0 yield nearly doubles and the expected resolution on ∆A CP becomes competitive with LHCb's [4] . In the following we briefly present the result, more details can be found in Ref. [8] .
The production flavor of the neutral D meson is tagged by the charge of the pion from the D * + → D 0 π + decay. The presence of such an additional "soft" (low-momentum) pion causes a bias in the measurement of the asymmetry, induced by a few percent difference in reconstruction efficiency between positive and negative pions at low momentum. However, provided that the relevant kinematic distributions are equalized in the two decay channels, this spurious asymmetry cancels to an excellent level of accuracy in ∆A CP , leading to systematic uncertainties at the 0.1% level. Using the approximately 550 000 Fig. 3 , we measure ∆A CP = −0.62 ± 0.21 (stat) ± 0.10 (syst) %, which is 2.7σ different from zero and consistent with the LHCb result [4] , suggesting that CDF data support CP violation in charm.
By means of Eq. 1 and using the observed values of t /τ ≈ 2.4 (2.65) for . The combination of all results (listed in Ref. [9] ) assumes Gaussian, fully uncorrelated uncertainties.
